Tryptophan uptake and hydroxylation in rat forebrain synaptosomes.
Tryptophan uptake, hydroxylation, and decarboxylation in isolated synaptosomes were studied to assess how their properties may determine the rate of serotonin synthesis in the presynaptic nerve terminals of the brain. Simultaneous measurements of the rates of uptake, hydroxylation, and decarboxylation in the presence and absence of various inhibitors showed that tryptophan hydroxylase is rate-limiting for serotonin synthesis in this model system. There was significant direct decarboxylation of tryptophan to tryptamine. Measurement of tryptophan hydroxylase flux with varying internal concentrations of tryptophan allowed the determination of the Km of tryptophan hydroxylase in synaptosomes for tryptophan of 120 +/- 15 microM. Depolarisation of synaptosomes with veratridine caused both a reduction in the internal tryptophan concentration and an apparent activation of tryptophan hydroxylase. This activation did not occur in the absence of Ca2+ or in the presence of trifluoperazine. Synaptosomal serotonin synthesis and brain stem-soluble tryptophan hydroxylase were inhibited by low concentrations of noradrenaline or dopamine. Dibutyryl cyclic AMP, glucagon, insulin, and vasopressin were observed to have no effect on tryptophan uptake or hydroxylation in synaptosomes.